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Tablel The computed infiltration rates (mm/h)
i
!
=2 i=3 i=4 =5 i=6 =7 i=8 i=9 =10
0 3.48 4.45 542 6.37 7.33 8.27 9.21 10.14 11.06
10 3.38 431 5.23 6.14 7.04 7.94 8.83 9.72 10.60
20 3.29 4.17 5.04 5.91 6.77 7.63 8.47 9.32 10.15
30 3.20 4.04 4.87 5.70 6.51 7.33 8.13 8.94 9.73
40 3.12 3.92 4.71 5.49 6.27 7.04 7.81 8.57 9.33
50 3.04 3.80 4.55 5.30 6.04 6.77 7.50 8.23 8.95
60 2.96 3.69 4.40 5.11 5.82 6.52 7.21 7.90 8.58
70 2.89 3.58 4.26 4.93 5.61 6.27 6.93 7.59 8.24
80 2.82 3.48 4.12 4.77 541 6.04 6.67 7.29 791
90 2.76 3.38 4.00 4.61 5.21 5.82 6.41 7.01 7.60
100 2.70 3.29 3.88 4.46 5.03 5.61 6.17 6.74 7.30
110 2.64 3.20 3.76 4.31 4.86 5.41 5.95 6.48 7.02
120 2.58 3.12 3.65 4.18 4.70 5.22 5.73 6.24 6.75
130 2.53 3.04 3.54 4.04 4.54 5.03 5.52 6.01 6.49
140 2.48 2.96 3.44 3.92 4.39 4.86 5.33 5.79 6.25
:/»=240mm/h ,n=0.8 ,f,.=1.5mm/h , u=0.005
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2 (mm/h)
Table2 The modified computed infiltration rates (mm/h)
i
! =2 =3 i=4 =5 i=6 =7 =8 =9 =10
0 2.00 2.99 3.96 493 5.90 6.85 7.80 8.74 9.67
10 1.97 291 3.84 4.77 5.68 6.59 7.49 8.39 9.28
20 1.95 2.84 3.73 4.61 5.48 6.34 7.20 8.05 8.90
30 1.93 2.78 3.62 4.46 5.28 6.11 6.92 7.73 8.54
40 1.91 2.72 3.52 4.31 5.10 5.88 6.66 7.43 8.19
50 1.89 2.66 342 4.17 4.92 5.67 6.41 7.14 7.87
60 1.87 2.60 3.33 4.04 4.76 5.46 6.17 6.86 7.56
70 1.85 2.55 3.24 3.92 4.60 5.27 5.94 6.60 7.26
80 1.83 2.50 3.15 3.80 445 5.09 5.72 6.35 6.98
90 1.82 2.45 3.07 3.69 4.30 491 5.52 6.12 6.71
100 1.80 2.40 2.99 3.58 4.17 475 5.32 5.89 6.46
110 1.79 2.36 2.92 3.48 4.04 4.59 5.13 5.68 6.22
120 1.77 2.32 2.85 3.38 3.91 4.44 4.96 5.47 5.99
130 1.76 2.28 2.79 3.29 3.80 4.29 4.79 5.28 5.71
140 1.75 2.24 2.72 3.21 3.68 4.16 4.63 5.10 5.56
+/»=240mm ,n=0.8 ,f,=1.5mm, u=0.005
3
Table3 The computed differences
1 i
i=2 i=4 i=6 i=8 i=10

Ui Tx Ti T T T T Tx T T

0 1.48 74 1.45 36 1.43 24 1.41 18 1.39 14
10 1.41 70 1.38 35 1.36 23 1.34 17 1.32 13
20 1.34 67 1.31 33 1.29 22 1.27 16 1.26 13
30 1.27 64 1.25 31 1.23 21 1.21 15 1.20 12
40 1.21 60 1.19 30 1.17 20 1.15 14 1.14 11
50 1.15 58 1.13 28 1.11 19 1.10 14 1.08 11
60 1.09 55 1.08 27 1.06 18 1.04 13 1.03 10
70 1.04 52 1.02 26 1.01 17 0.99 12 0.98 10
80 0.99 50 0.97 24 0.96 16 0.94 12 0.93 9
90 0.94 47 0.93 23 0.91 15 0.90 11 0.89 9
100 0.90 45 0.88 22 0.87 14 0.85 11 0.84 8
110 0.85 43 0.84 21 0.82 14 0.81 10 0.80 8
120 0.81 41 0.80 20 0.78 13 0.77 10 0.76 8
130 0.77 39 0.76 19 0.75 12 0.74 9 0.73 7
140 0.73 37 0.72 18 0.71 12 0.70 9 0.69 7

+/»=240mm ,n=0.8 ,f,=1.5mm,u=0.005
22 r=l = x100% (13)
s
T (%) ;i (mm/h)
O , : 3.
3 : (1)
o (12) ’ ${2) :
(mm/h) f , ,
(mm/h) ;f (mm/h) . ’

35



15

3
o
5 o )
3
5
3.1
[6l,
’
) 1 858km?*, o
e Yy
a3 S
2 %u" o 1 ‘.?‘
f ) 7% [
N B
( w@\’s Q’ 5 P
o % ‘ S50 4
3 47 g AN N A PRGOS S
PR RATIR
PRI {f
S () %’5.. N2 Bupy
N S o
=TRICNG
~ 18 7 LTINS 30
‘"‘Q\ ” )
R
SSew Y
2 S S A
: RS
et
=
N 6
Fig.5 The Dage watershed Fig.6 Distribution of the rainfall
3.2 1996 7 23 (
) ) , 7 4
- KRACETIRE R ¥ KEACERRSR
38 34
261 R
pold 24
186 18
145 s
m mn
% k1
. Iz ' Ve
. Ll . ok
07020726 0221600 077230033 07230907 023 1T e 07240218 0722072 oM 22160 07230033 07230800 oasIra 072402:15
v — BEER v — ZMEE v — fRER v — TMAR
AERERE e AREE 1160 WERERE 03 WERRN 9 FAERERE cax  HERE 258 WERIERE 03N WelESoss
e owa Coe ) )
(a) (b)
() The result of the original equation (b) The result of the modified equation
7
Fig.7 The simulated results
4
Table4 Comparison between the simulated results s 1996 23
b ’
1% 1% h 14.14%,
14.49 -11.69 0.3 0.91 10.08% , .,

4.41 -25.83 0.3 0.88
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A Method for Modifying Infiltration Equation Used in Hebei Model
KONG Fanzhe', CHENG Shuanghu?, HU Chunqgi’, MA Cunhu®
(1. School of Resources and Earth Science, China University of Mining & Technology, Xuzhou 221116, China;
2. Hydrology and Water Resources Survey Bureau of Hebei Province, Shijiazhuang 050031, China)

Abstract: The computation of infiltration rate is a key step for estimating the infiltration excess runoff in dry and semi-dry regions.
The infiltration equation used in Hebei model is made of two parts, the one is the infiltration rate governed by tension and the
other is that governed by gravity (the constant infiltration capacity). Because of the repetition of rainfall rate used to compute the
two infiltration rates, the total infiltration rate is always greater than it should be and as a consequence, the runoff amount and the
peak discharge of the hydrograph simulated by the hydrological model is decreased. A modified infiltration equation is presented, in
which the rainfall rate used to compute the infiltration rate governed by tension is the difference between the total rainfall rate and
the constant infiltration capacity. Computation for the modified infiltration equation and the original?one under conditions for rainfall
rates ranging from 2 mm/h to 10 mm/h and initial water content ranging from 0 mm to 140 mm are carried out, and the results
from the two infiltration equation are compared. It can be seen from the results of the Dage watershed by the modified infiltration
equation that the runoff amount and the peak discharge of the hydrograph simulated are increased 14.14% and 10.08% respectively.

Key words: Hebei model; rainfall rate; infiltration rate; constant infiltration capacity; infiltration equation



